Distinct classes of factor-independent mutants can be isolated after retroviral mutagenesis of a human myeloid stem cell line.
Retroviral insertion mutagenesis has been used extensively in vivo but not in vitro to induce and identify critical mutations during oncogenic progression and differentiation. We have developed a tissue culture system using the human, growth factor-dependent, hematopoietic precursor cell line TF-1 that permits the use of retroviral vectors to induce a large (up to 28-fold) increase in the mutation frequency to growth factor independence and thus the isolation of many mutants. The mutation frequency, as expected, is directly proportional to the number of retroviral insertions (2.2 x 10(-7) mutants per insertion). The mutant phenotypes can be subdivided into mutants that release growth factors and those that do not ("autonomous" mutants). The majority of growth factor-producing mutants release an unidentified ligand. A subset of the autonomous mutants shows alterations in expression of the alpha subunit of either the GM-CSF or the IL-3 receptor. One mutant expresses neither GM-CSF nor IL-3 alpha receptor chains, thus showing coordinate regulation of the alpha receptor subunits.